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(57) Abstract 



(I) 



The invention concerns the use of oxazoto-(2,3-a$soindoIe and iminazo|2,1-a)isoindole derivatives as antiviral drugs, as 
well as optically active derivatives, new oxazolo-&3-apsoindoie derivatives, a method for preparing them and drugs containing 
these compounds. In particular, the subject matter of the invention is the use of oxazolo-{2,3-a]isotndole and imidazole I -ajtsoin- 
dole derivatives of general formula (I) to produce antiviral drugs. In formula (IX X stands for an oxygen atom or a sulphur atom, 
the imino group - NH or a - N-C r C 5 alkylimino group, Y stands for an oxygen atom or the group NR 7 , wherein R 7 is a hy- 
drogen atom or a Ci-C* alkyl residue or a C|-C 6 acyl residue, R is a hydrogen atom, a straight-chain or branched, saturated 
or unsaturated aliphataic residue containing 1-9 carbon atoms, possibly substituted by phenyl, or a phenyl ring possibly sub- 
stituted one or more times, or a carbocydic or heterocyclic ring, R 1 and R* stand for a hydrogen atom, a straight-chain or 
branched, saturated or unsaturated aliphatic residue with 1 to 6 carbon atoms, R3-R 6 stand for hydrogen, C r C 6 alkyl, C r C 6 
alkoxy, C|-C* alkylmercapto, amino, Ci-Q alkylamino, di-Ct-Q alkylamino, halogen, cyano, hydroxy, carboxy, amino-, 
carbonyl, substituted aminocarbonyl or Ci-C* alkoxycarbonyL The invention also concerns their tautomers, enantiomers, di- 
astereomers and physiologically acceptable salts. 
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Boehringer Mannheim GmbH 3477/00/ 



Use of oxazolo-/2«3-a7"-isoindolje and imidazo- 



/2,l-a7«-isoindole derivatives as antiviral medi- 




caments^ as' well as new oxazolo-/2 % 3-a7-isoind'ole 



5 



derivatives 



The present invention concerns the use of oxazolo- 
/2,3-a;7-isoindole and imidazo-/2~,l-a7risoindole 



derivatives as antiviral medicaments, as well as newr 



10 i&oindole derivatives, processes for their prepar- 



The use of oxazolo-/2^3-a7-iaoindole and imidazo- 
^5,l-a/--isoindole derivatives as medicaments is^ 
described in several publications* Thus, derivatives 
15 of these substance classes are described in J* Org. 
Chenu 3088 „ 1990,, as inhibitors of gamma- 

butyrobetaine hydroxylase, furthermore, the following 
pharmacological actions are described: 
a) appetite suppressor .action in US 3*994,920 and 



b) treatment of gastritis in US 3*966, 955, 

c) anti-depressive action in US 3,935,219, US 
3,900,494, US 3,898 v 226, US 3,898,231, US 3,885,037, 
US 3,867v.394, : US 3,867,394 and US 3,763,178, 

25 d) diuretic action in US 3,935,218, US 3,898,226, 
US 3,898,231, US 3,885,037 and US 3,867,394, 
e) antfc-hyperglycaemic action in US 3,928,597, 




ation and medicaments which contain these compounds* 



20 



US 3,935,218, 
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f) anorexic action in US "3,898,226, US 3,898,231 
and US 3,885,037, 

g) anti— inflammatory action in CH 4-80350 and 

US 3,408,350, 
.5 h) analgesic action in CBL 480,350,: CH 482,697, 
CH 481 ,,124 and CH 481 r 123„ 
i) blood pressure— sinking action in CH 480,350, 
CH 481,124 and CH 481*123, 
~>a) .spasmolytic action in CH. 480, 35° » CH 481,124 and 

lO CH 481,123, . . 

k) tranquiliser and sedative action in CH 4-80,350 

and CH 481*123, 
1) antitussive action in CH 480,350, CH 481,124 and 

CH 481,123 and 
15 m) rheumatic action in CH 482*697- 

The oxazolo-/2 f 3- < a7-oLsoindole and imida zo-/5 $ 1-2*7- 
isoindole derivatives of the genera}, formula I also 
possess., in part, a certain potential as intermediate 
products for the preparation of structurally similar 
20 classes of compounds „ These intermediate products are 
described in CS 201,^99; Aust. J. Chem. , 3^, 230?, 
1982; US 4,0i8,765; GB 1,225, Ml; US 3,925,359; 
US 3,929,766; US 3,910,,947; US 3,905,994; J. Med. Chem. 
18,.. 177 r 1975; J. Org. Chem. 40, 382,1975; BE 1,795,785? 
25 GB 1,322,339; US 3,663, 532; GB 1,258,946; FR 7457; 

DE 2,106,694; GB 1,225,411; GB 1,232,469; GB l r 225,413; 
PR 1,580,180; PR 1,580,184, PR 1,571,331; US 3,454,592; 
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US 3,441,572; SA. 6,801„724; J. Org. Chem. j54, 1720," 

1969; 6,8^872;. US 5,579,753* 

The synthesis of the compounds of the general 
formula I is described , inter alia, in J* Heterocyclic 
5 Chem. 26,, 1441„ 1989; Gazz.. Chim. Xtal. 155 D-2, part 
B}„ 655* 1985s Bull. Soc. Chim. Belg. 95* 197, 1986; 
J. Chem. Soc., Eerkin Trans. 1„ 809 r 1985; J. Org. 
Chem., ; 4J2,, 4-049 * . 198o i US 5,867,4°!; BE 2,532,252; 



US. 5,65.7,221; US 3,507,865; GB L,059,175? J. Qrg. Chem 

10 ^4,. 165, 1969; US 5,405 j!64; J. Org* Chem. 55 r 2874, 



1968; US 3,336,506;. US 5,554115? Nl 6,615,264; J. Org. 
Chem. 2180„ 1967 ; J. Org. Chem. 2£ Y 2185,1967 and 

Belg. 659*530. 

The invention concerns the use of oxazolo-/5 r 3-a7— 
isoindol^ and imidazo-/S t l-a7~ isoindole derivatives of 
the general formula. X 

R 5 




R* 

R 5 



(I) 



for the preparation of medicaments with antiviral 
action* whereby X can be an oxygen or sulphur atom,. 

• - w 

20 the imino group =NH or an ^N-G^-C^alkylimino group, 

7 7 

T can be an oxygen atom or the group NR , whereby R f 



ifies a hydrogen atom or a Cj-Cg-elkyl or C^-Cg- 

> 

acyl radical,. R signifies a hydrogen atom, a straight 
chained or .branched, • saturated or unsaturated 
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aliphatic radical- with 1-9 C-atoms, which can be 
substituted by phenyl,, or a C^^g^lkoxywC^-Cg— alkyl 
or C^^g^Ilkylmercapto radical, or 

signifies 1 a phenyl ring which is possibly substituted 
5. onet or more, times by Gj^g-alkyl* C^-Cg-alkoxy,, 
alky liner cap to* 0^-0^— alkylsulphinyl^ C^-Cg— a Iky 1<- 
sulphonyl , Cg-Cg-alkenyl* C^-Cg-alkynyl, C 2~ C 6~ 
alkenyloxy, C^-Gg-alkenylmereapto,., Cg^g-elkynyloxy, 
— ^.C^rCgalkynylme reap-to* arnica r G^-C^alkyiami^ di— 
10 Cj-Cg-alkylamino^ C^^g-alkylcarbonylaminb* C^-Cg- 
alkylaminocarbonyl, C^-Gg-eaLkoxycarbonyl, hydroxy!!* 
benzyloxy r phenylmencaptov phenyloxy,. nitro* cyano* 
harlogen,, trifluoromethyl* azido* formylamino* carboxyl 
ox phenyl,, or signifies a mono— f bi- or tricyclic 
15 carbocyclic ring with 7 - 1$ C-atoms or a heterocyclic 
mono- r bi— or tricyclic ring system with, in each case„ 

* 

5 or 6 ring atoms and, per ring system, can contain 

1 - ^ or 1 - 5 heteroatoms, respectively , whereby the 

... ... , 

heteroatoms are nitrogen* sulphur or oxygen, R 1 
20. signifies: a hydrogen a torn 9 a straight-chained or 

branched , saturated or unsaturated aliphatic radical 
with 1-6 C-atoms or Cj-Cg-elkaxy , C 1 -Cg-elkylmercap1;o 

■ 

Cj-Cg-a Iky 1 sulphonyl* Cj-C^-alkylsulphonyl, amino, 
C^-Cg-eikyl amino, di-C-^-Cg-elkylamino , sulphonamido , 
25 C^-Cg-elkoxycarbonyl, trif luoromethyl* carboxyl, 

halogen, hydroxy l r nitro, cyano, azido, phenyl or 

p 1 
benzyloxy , R has the same meaning as R , whereby the 

TP 

radicals: R and R , independently, of one another,' can 
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be the same or different, R^ signifies hydrogen,, 
C^-Cg-alkyl, C^g-alkoxy , ^-Cg-alkylmercapto, 
amino,, C^-Cg-alkyl amino , di-C^-Cg-elkylamino , halogen,.. 
cyano, : hydroxy 1, : carboxyl* C^-C^-alkoxycarbonyl, 
5 aminocarbonyl,, G i --C 6 «-alkylaminocarbonyl or di-rG^-Cg- 
a-lkylaminocarbonyl, H* f# % R 6 have the same meaning 
as? R 5 „ whereby the radicals R 5 * R*, R 5 and R 6 , 
independently of one another,; can be the same or 
different,, as--well as their tautomers* enantioiners, 

10 diastereomers and physiologically compatible salts.. 

1 

For the case that T is an oxygen atom and R and 
R 2 do not simultaneously signify hydrogen atoms r it is 
a question of new oxazolo-/2,3^a7-isoindple derivatives 

♦ 

which are also the subject of the present invention. 

15 The compounds of the formula I have hitherto only 

been known in the form of their racemates. It has now 
been shown that the optically-active derivatives 
possess a higher effectiveness than the corresponding 
racemic mixtures so that the present invention also 

2o .refers to the the new R- and S-enantiomers, 

The compounds of the formula I display valuable 
pharmacological properties. In particular,, they are 
suitable for the therapy and prophylaxds of infections 
which are caused by DNA viruses, such as e.g. herpes 

25 simplex virus, cytomegalovirus, papillomaviruses, 

the varicella zoster virus or Epstein-Barr virus- or 
RNA viruses, such as togaviruses or especially retro- . 
viruses, such as the oncoviruses HTLV-I and II*- as 
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well as the lentiviruses visna and human immune 
deficiency virus HIV-1 and -2. 

The compounds of the formula I appear to be 
especially suitable for the treatment of the clinical 
5 manifestations of the retroviral HIV infection in 
humans,, 3Sr well a? of the persistent general lymph- 
adenopathy (PGL)>. the advancei stage of the. AIDS- 
related complex (ARC) and the clinically complete 
picture of AIDS. 
10 The compound^ of the general formula I possess 

an outstanding antiviral action and ar& especially 
suitable for the treatment of viral or retroviral 
infections. Viral infections of mammals r especially 
of humans,, are wide spread.. In spite of intensive 
15 efforts , it has hitherto not been successful to make 
available chemotherapeutics which interfere causally 
or- symptomatically with the virally or retrovirally 
caused appearances of diseases with recognisable 
substantial success. At present , it is not possible 
20 to cure certain viral diseases, such as for example 
the acquired immune deficiency syndrome (AIDS) r 
the AIDS-related complex (ARC) and their preliminary 
stage?) herpes - , cytomegalovirus (CMV) >: influenza and 
other virus infections or chemotherapeutically 
25 favourably to influence their symptoms. At present, 
for example, for the. treatment of AIDS there is 
available almost exclusively J'-ezido-J'-deoxy- 

R 

thymidine (AZT) , known as Zidovudine or Retrovir . 
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However,* AZT is characterised by a very narrow 
therapeutic spectrum or by very severe toxicities 
already appearing in the therapeutic rj*«ge (Hirsch, 
•M„S„ (1988) J«, Infect Dis„ 157 », 427-431) The compounds 
5 of the generaGL formula I do not possess these disad- 
vantages 7 .. They act antivirally without being cytotoxics 
in pharmacologically relevant dosesv 

It could now be demonstrated that compounds of 
the genera 5 ! formula 1 inhabit the multiplication of 
10 of DNA. and RNA viruses, respectively, at the stage of 
the virus-specific BNJL and RWA transcription, 
respectively.. Via. the inhibition of the enzyme 
reverse transcriptase, the substances can influences 

* 

the: multiplication of retroviruses (cf # Proc^ Natl^ 
15 Acad. Sci. US/L 8J, : 1911* 1986 or Nature 325 > 775, 1987), 

Since a- very great need exists* for chemcrthera- 
peutics which interfere as specifically as possible 
with retrovirally-causred diseases or their symptoms 
without influencing the normally occurring natural 

* 

20 body functions, the said compounds could be advant- 
ageously used prophylactically or therapeutically in 
the treatment of diseases in which a retroviral 

is of pathophysiological, symptomatic or 



25 The separation of the racemates into the enantio— 

mers can be carried out analytically, semipreparatively 
and preparatively chromatographically on suitable 

« 

optically-active phases with usual elutions agents* 
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As op-fcically-active. phases, there aire suitable , 
for example, optically-active polyacrylamides or poly- 
methacrylamides v in some cases also on silica gel 
(e.g.. ChiraSpher ^ R > of Merck,. Chiralpak OT/OP 



(R) 

of Baker), cellulose esters/carbametes C©vg. Chiracel v 



* * 



OB/OT of Baker/DaicetlJ , phases? based on cyclodextrin 
or crown ethers (e„g«. Crownpak of- Daicel) or 
microcrystalline cellulose, triacetate (Merck)., 

- An aliphatic radical means a straight-chained or 

* 

branched elkyl,, elkenyl or alkynyl padical with 1 - 9*> 
preferably 2 -7 carbon atoms, such as e^g* the propyl r 

* 

isopropyl r butyl, isobutyl, pentyl,. heocyl or heptyl 
radical* As unsaturated radicals, there come into 
question Cg-C^-elkenyl and alkynyl radicals,, prefer- 
ably C 2" c 5> such as e^g*. allyl,., dimethylallyl, butenyl, 
isobutenyl* pentenyl or propynyl radical*. 

An aliphatic radical, which can be substituted by 
phenyl is especially a phenyl-C^-Cg-alkyl group, such 
ay e*.g*. the benzyl, * phenethyl* phenylpropyl or pheny33=- 
butyl radical* 

If R signifies a phenyl ring r this can be sub- 
stituted one, two or three times *. Independently of one 
another, the substituents can stand in the o-, m- or 
p-position*. 

A carbocyclic ring with 7-15 C-etoms can be 
mono-, bi- or tricyclic and, per ring, can, in each 
case, have 5 or 6 C—atoms*. This ring csn be saturated, 
unsaturated, partly saturated or aromatic. By way of 
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example are mentioned the following ring systems: 
the naphthyl,> anthracenyl, phenanthrenyl T fluorenyl, 
indenyl,, indanyl, acena@hthylenyl, : norbornyl, 
adamantyl. ring or C^-C^-cycloalkyl or C^-Cg-cyclo- 

5 alkenyJL group. 

The heterocyclic mono—,. bi~ or. tricyclic ring 
syatemsF contain, per ring system, 5 or 6 carbon atoms,, 
whereby 1 - 4 or 1—5 C-atoms, respectively r can te 
replaced by tha heteroatoms oxygen,, sulphur and/or 
• ID nitrogen*. The ring systems can be aromatiic, ; partly 

or completely hydrogenated. The following ring systems 
can be mentioned by way of examples the pyridine, 
pyrimidine, pyridazine, : pyrazine,. triazine, pyrrole, 

■ 

« 

pyrazole, imidazole, triazole, thiazole* oxazole, 
15 isoxazole,. oxadiazole, furazane,, furan* thiophene, 
indole, qtzinoline^ isoquinoline, cumarone, thio- 
naphthene,. benzoxazole* benzthiazole „ indazole, 
benzimidazole* benz triazole,, chromene y . phthalazine, 

* 

quinazoline, quinoxaline,. me thy lenedioxy benzene ,. 

* 

20 carbazole,. acridine,, phenoxazine * phenothiazine, 

phenazine or purine system, whereby the unsaturated 
or aromatic carbo- or heterocycles can be partly or 
completely hydrogenated. 

R preferably signifies unsubstituted phenyl or 

25 phenyl substituted once or twice by (^-Cg-alkyl* 

♦ 

C^-Cg-alkoxy , C^-C^-a Iky line reap to, C-j-C^-alkyl- 
sulphinyl, Cj-Cg-alkylsulphonyl, C 2 -C 6 -alkenyl, 
C 5 -C ft -alkynyl, C,-C 6 -alkenyloacy , C^g-alkylamino, 
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C^-Cg-dialkylamino,; C^-Cg-alkylcarbonylamino , C^-Cg- 
alkylaminocarbonyl, C-j-Cg-alkoxycarbonyl, amino, 
hydroxy!,, nitro, azido,. trif luoromethyl, cyano or 
halogen.. The previously mentioned "alkyl" parts 
3 preferably contain in the definitions in question 
up to 4 V especially up to 3 C-atoms* 

Carbocyclic rings are preferably biphenyl, 
naphthyl*. anthracenyl,. indenyl, fluorenyl, ace- 
naphthylenyl, pbenantbrenylf. norbornyl, adamantyl, 

10 C^-Cg-cycloalkyl, C^-Cg-cycloalkenyl* 

Heterocyclic ring systems are preferably pyrrole * 
imidazole, furan, thiophene, pyridine, pyrimidine, 
thiazole, triazine, indole, quinoline, isoquinoline , 
cumarone. thionaphthene r benzimidezole , quinazoline, 
15 me thy lenedioxy benzene,, e thy lenedioxy benzene, carbazole 
acridine and phenothiazine. 

For the radicals- R 1 and R are preferred hydirogen, 
C 1 -C 6 -alkyl» C 2 -C 6 -aIkeny 1, C^-Cg-alkynyl, C^-Cg- 
alkoxy, C^-Cg-alkylmercapto, C^-Cg-alkylamino, Cj-Cg- 
20 alkoxycarbonyl,, trif luoromethyl, amino, halogen, 

hydroxyl, cyano and azido, whereby the "alkyl" parts 
in the previously mentioned definitions preferably 
contain up to 4, especially up to 3 C-atoms. 

Preferred substituents for R 5 r r\ R^ and R° are 
25 hydrogen, C^-C^alkyl* C^Cg-alkoxy r C^Cg-alkyl- 
mercapto, carboxyl, Cj-Cg-alkoxycarbonyl,. halogen, 
cyano and hydroxyl, whereby the "alkyl" parts in the 
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previously mentioned definitions preferably contain 

up to 4„ especially up to 3 C-atoms. 

X is: preferably oxygen or sulphur. By halogen is 

* 

generally to be understood fluorine , chlorine , bromine 
and iodine, preferably fluorine , chlorine and bromine* 

T is preferably oxygen or -Nr7, whereby for R? 
there comes into question hydrogen or the C^-C^-elkyl 
or C^-Cg-acyl radical.. By acyl radical^ one under- 
stands especially the C--C,--alkylcarbonyl radical. 
The ,t, alkyl ,r parts preferably contain up to 4, 

■ 

especially up to 3 C-atoms^ 

Especially preferred radicals for R are C^-G^- 
allcyl, phenyl^ phenyl mono— or diisubstituted by 
Cj-Cg-elkyl, Cj-Cg-elkoxy , trif luorome thy 1 or halogen, 
naphthyl,. anthracenyl,. indanyl.,. f uryl, thienyl„ 
pyridyl„ indolyl„ quinolinyl. 

For R 1 and R 2 , independently of one another, 
there are especially preferred hydrogen* methyl,. 

** 

« w m. n *m + 4 m * - * ' 

ethyl* isopropyl, trif luorome thyl* methoxy, ethoxy 
and halogen* whereby chlorine and bromine are 
especially preferred for halogen.. 

For R^,, and R ,. aminocarbonyl, methyl, 

ethyl and isopropyl are especially preferred. 

Especially preferred, are compounds of the general 
formula I in which R, R , X and Y have the above-given 
meaning and R 2 , R^* R^, R^ end R 6 are equal to 
hydrogen* methyl, ethyl* chlorine t bromine r methoxy 
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or ethoxy, whereby R to R above ell represent 
hydrogen- 

The medicaments containing at least one compound 
of the formula I for the treatment of viral or retro- 
5 viral infections or of diaeeasea caused by these can 
be administered enterally or parenterally in liquid 

♦ 

or solid form- There hereby come into question the 
usual forms 4 of administration, such a? for example 
tablets , ; capsules:, dragees-f. syrups* solutions or 

- 

lO suspensions*. As injection medium , water is preferably 

• . ■ ■ 

used which contains the additives usual in the case 
of injection solutions ,, such as stabilising agents* 
solubilising agents and buffers*. Such additives are 
e.g- tartrate and citrate buffers* ethanol, complex 

15 formers, such as* ethylenediamine-tetreacetic acid 
and. its non- toxic salts , high molecular polymers, 
such as liquid polyethylene oxide, for viscosity 
regulation. Liquid carrier materials for injection 
solutions must be sterile and are preferably filled 

20 into ampoules* Solid carrier materials are, for 

example, starch,, lactose, mannitol, methyl cellulose, 
talc, highly dispersed silicic acids, high molecular 
fatty acids, such as stearic acid,, gelatine, agar-agar, 
calcium phosphate,, magnesium stearate r " animal and 

25 vegetable fats, solid high molecular polymers, such 
as polyethylene glycol, etc # Compositions suitable 
for oral administration can,, if desired, contain 
flavouring or sweetening materials.. 
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For the preparation of physiologically compatible 
salts ,• compounds of the formula I, which carry a basic-, 
group,, are reacted, with inorganic or organic acids*- * 
such asr e..g., with hydrochloric acid,, hydrobromic acid, 
aulphuric acid,, phosphoric acid,, f umaric acid,, succinic* 
acid,, tartaric acid,, citric acid,* lactic acid or 
maleic acid* and the acidt-addition salts isolated.. 
If the compounds of the formula I contain an acid 
gtfou^r^^then one obtains Jbhe physiologically compatible 
salts by reaction with alkali metal or alkaline earth 

* 

metal hydroxide, such as e.g. sodium hydroxide , 
potassium hydroxide or calcium hydroxide or with 
other basic groups, such as ejaines,. e.g.. trie thy la mine. 

The dosaging can depend upon various factors, such 
as mode of administration, species, age or individual 
state of healthy The compounds according to the 
invention are usually administered in amounts of 
0„1 — 100 mg, preferably of 0^2 - 80 mg per day and 
per kg of body weighty It is preferred to divide up 
the daily dose into 2-5 administrations, whereby, 
in the case of each administration r 1-2 tablets 
with an active ma terial content of 0.5 - 500 mg are 
administered. The tablets can also be retarded, 
whereby the number of administrations per day is 
reduced to 1 - 3*, The active material content of the 
retarded tablets can amount to 2 - 1000 mg. The active 
material can also be given by continuous infusion, 
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whereby the amounts of 5 - 1000 mg per day normally 
suffice # 

The medicaments containing at least one compound 
of the formula I are. prepared in that one mixes a 
5 compound of the formula I with -usual pharmaceutical 
adjuvants and works up to medicinal forms r such as 
e«.g». tablets,. dragees, : capsules or solutions. 'These 
medicinal, forms; are made, up into packaging units 
ready^f or sale and. provided with an appropriate- 
10 instruction* e.g^ in-the form of A packaging leaflet 
or printed instructions on the packaging from which 
follows the use for the treatment of viral or retro- 
viral infections or of diseases caused by these 
-infections^ 

m 

15 The compounds of the general formula I according 

to the invention are prepared according to processes 
known from the literature in that one reacts possibly 
substituted benzoic acid derivatives of the general 
formula II 



20 




(ID* 



in which H, R and R have the above-given meaning 
and A. is equal to -GOQH or G»N > with substituted or 
unsubstituted ethanolamine or ethylenediamine of 
the general formula III 
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R 5 



NH 2 



R* 




R 



(III),: 

5 



R 6 



in which T f: R^, r5" f ; and R 6 have the given meaning y 
in a suitable inert solvent at room temperature to 
reflux temperature , possibly in the presence of 
5V, cataly tical amounts of acid v ^ # g- p-toluenesulphdnic 
acid, and. possibly subsequently copverts compounds of 
the formula I into other compounds of the formula I 
and subsequently purifies chroma togrsphically or by 
recrystallisation. Raceraates can be separated into 
lO the. antipodes by chromatography on suitable optically- 

m 

active phases, e.g.. cellulose triacetate. 

The subsequent conversion of compounds of the 
formula I into other compounds of the formula I 
concerns the preparation of oxazolo-/2,3-j*7isoindole 

15 or imidazo-/2.1-©7-iso indole derivatives with X « S 
or N-a Iky limine. Compounds with X « S are prepared by 
reaction of compounds of the formula I, in which X 
signifies an oxygen atom, with sulphur group- 
transferring compounds, such as e.g* Lawesson's 

20 reagent. Compounds with X. - N-alkylimino are prepared 
hy reaction of the corresponding imino compounds of 
the general formula I with alkylamines according to 
per se known methods;- 
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The benzoic acid derivatives of the general 
formula II are also known from the literature and 
are prepared e # g* by F r iedel-Craf ts acylation of 
substituted or unsubstituted phth8lic acid anhydride 
5 with possibly substituted arenes in the presence of 
a Lewis acid (e.g # aluminium chloride) or by reaction 
of Grignard reagents of the general formula XV 

R-MgBr (IV), ' 

in which R, with the exception of hydrogen, has the 
10 above-given meaning, with phthalic acid anhydride , 
which is possibly substituted y in suitable inert 
solvents at low tempera tures* 

The processes for the preparation of the compounds 
of the general formula I according to the invention 
15 can also be taken from the patent applications or 
literature references given in the prior art # 

In the meaning of the present invention,, spart 
from the compounds mentioned in the Examples and 
those given by combination of all meanings of the 
► 20 substituents mentioned in the claims, the following 
compounds of the formula I come into question which 
can be present as racemic mixture or in optically- 
active form or as pure R- and S-enantiomers. 

Compounds of the formula I, in which X signifies 
25 an oxygen atom are especially the following * 

1 # 8,9b-dimethyl-2,3-dihydrooxazolo- i /2,3-a7-isoindol?- 
5(9bH)-one 
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2. 8-cb.loro-9b-pb.eny 1-2 ,3-dihydrooxazolo-£2\3-.a7- 
isoindol-5(9bH)-one 

« 

3+ 8-f luoro-9^-(*^©t^ylphenyl.)-2 f 5*dil^drooxszolo-* 

• * 

Z2, 3- sZ-xso indo 1- 59 ( bH ) -one 

8-chloro-9b-(3-matbxlpbenyl.)-2,-3"-dihydrooxa , zolo- 

/5 ,3-a7-isoindol.-5 ( 9bH ) -one 
5- 3-methyL-9b-(^-ethylphenyl.)-2,3^ib^drooxazolo>- 

Z2.» 3-a7-isoindol-5(9bH)-one 
6, 9b-(2v3-dimethylphenyl)-2,3-dihydrooxazolo— _ • • 

Z?»3-a7-isoindore-5(9bH)-*hione .. 
7^ 8-chloro-9b- ( 3 ,4-dime thy Iphenyl ) -2 , 3-dihy dro- 

oxs z o lo-/2\ 3-ji7-i s o indola- 5 ( 9bH ) - thione 
8. 2-e thy l-9b-( 2 , 5-dime thy lphenyl)-2 f 3-dihydrooxazalo 

Z2,3-a7-isoindol-5(9bH.)- 0 ne 
9 • 8-chloro-9b-( 3- tr if luo rome thy Iphenyl )-2 r 3-dihydro- 

oxazolo-/2, 3-£7—isoindol-5(9bBL)--one 

* 

10. 6-methoxy.-9b-(fl—trif luorome thy lphenyl )-2 f 3— 
dihydrooxazolo^2^3-3 > 7-isoiiidol-»5C9bH)-one 

11. 9b-(*-hydroxypehnyl)-2 f 3-dihydrooxazolo— /2 t 3-^7^ 
isaindole-5(9bH)-thione 

12. 8-chloro-9^( 3-by droxy phenyl) -2 1 3-dihydrooxazolo- 
Z2 \ 3-a7-isoindol-5(9bH >-one 

13. * 7-methylmercapto-9^-( / *--«thoxyphenyl)^2 $ 3-dihydro— 

oxazolo-Z2" f 3-a.7-isoindol-5(9^H)-one 

* . 

14. 9-methyl-9b-(3-methoxyphenyl)-2,3-dihydrooxazolo- 

Z^ * 3-a7— i a o ind o L-5- ( 9bH ) -one 
15 .. 8-f luoro-9b-(.3-f luoropheny 1) -2 , 3-diby drooxa zolo- 
^5,3-a7-isoindol-5(9bH)-one 
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16. 9b-t4-ohlov ophenyl) -2 ,3-dihy drooxa 3-a7- 
i s o indole- 5 ( 9bH ) -thione 

* 

17, thyL-9t>-( 3-me thylsulphony lpheny l)-2 »3-dinydr© 
oxa*oX©-/2\3-^-isoindoi-5(9bH>-one 

f> I8 # , 8^hloro-9b-phen3rl~2^^ 

isoindol--5(9bH.)«-one 1-K>acide 

19, 8-chloro-9b-benzyl-2,3-dihydrooxazola-/2Y3-a7— 
isb±ndol-5(9bH)-one 

■ 

20, 2,2-dimethyl^b-pheneth^l-2,3 ; -^ibydrx)Oxazolo-r 
10 /2 t 3-a7-isoindol-5(9bH.>-one 

21, 9b-( 3-n»e tnylmercaptophenyl)-2 ,3-dihydrooxazolo- 

3-s7-isoindol-5(9bH ) -one 

22, 9b-(3-me.thylsminopbenyl)-2,;3-dihydrooxazola- 
/2 , 3-a7-isoindol-5 ( 9bH 3 -one 

15 23, 9b-(3-azid6pbenyl)-2,3-dibydrooxazolo- i /2,3-a7— 

isoindol-5(9bH)- 0 ne 
24 , 8-me tbyl-9b-elly 1-2 ^-dihydrooxazolo-^^-aZ— 

isoindol-5(9bH)-one 
25^ 8-chloro-9b-( 3 ,5-dimethylphenyl)-2 , 3-dihydro- 
20 oxazolo-/2,3-o7~isoindol-5(9bH)-one 

26, 8-methyl-9b-(l-naphthy l)-2 , S-dihydrooxazolo- 
^S^-aZ-isoindol^^blO-one 

27, 9b-( anthracen-l-y l)-2, 3-dihydrooxazolo-£S , 3-a7- 

isoindole-5 ( 9bH ) -one 
25 28, 9b-(anthracen-9-yl)-2,3-diaydrooxazolo-/2\3-^7- 

isoindol-5(9bH)-one 
29, 9b-(inden-l-yl)-2*3-dihydrooxazolo-/2\ 3-a7- 
5(9bH) 



kg:.' J 
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30„ 9b-<inden-3-yl)-2,,3-dinydrooxazolo-/2\3-a7- 

isoindol-5(9bH>-one 
31^ 9b-<inden-4-y l)-2»>3^ibydrqoxazolo-/2% 3-£7- 

i so indolfe-5 ( 9bH) - thi one 

■ 

5 32*. 9b-(phenanthren-l.-jl)-2,^3-dihydrooxazolo- i /[2,3-a7-' 
isoindol-5(9bH}-ona 
33 v. 9b~(phenan tbren-9-y 1) -2 ,,3-diby drooxa zolo-£? , 3-»7- 

isoindol-5(9t>H)- 0 ne • 

-34» 9b-4cyciohexen-3-y l)-2 ,3-dihydrooxazolo-^5,3'-27-'»n, - 

10 isoindole-5(9bH)-thione; 

35» 9b~C2-Xuryl)-2^3-dihydrooxazolo-/?,3-a7-isoindole- 

5(9bH)-tbione 

36i 9b— ( 3-f uryl ) -2 ,-3-dihy drooxa zolo-^2 , 3-,e7-isoindol- 
5(9bH)-one 

15 37* 9b-(2-tbienyl)-2,3-dibydrooxazolo-^2,3-»7 : -iso- 

indole-5(9bH)-tbione 
38_ 9b-<3-tbienyl)-2 ,3-dibydrooxazolo-/2, 3-a7-iso- 

indol- 5 ( 9bH ) ^ 0 ne 

* * 

39^ 9b-(pyrimidin-*-yl)-2 r 3-diby drooxa zolo-/5,3-a7- 
20 isoindol-5(9ba)-one 

40.. 9b-(tbiazol-2-yl)-2,3-dihydrooxazolo-/2%3-a7- 

i soindol-5 ( 9bH.) -onft 
4.1„ 9b-( thiazol-4-yl)-2, 3-dibydrooxazolo-/2, 3-£7- 

* • ■ 

isoindole-5(9bH)-thione 
-25 42.. 9b-(indol-3-yl)-2*3-dihydrooxazolo-£2,3-£7- 

isoindol-5(9bH)-one 
43 - 9b- ( indol-7-y 1 ) -2 , 3-dihydrooxa zolo-£2 , 3-a7- 
isoindol-5(9bH)-one 
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9b~ (quiholin-1—yl)-2,3-dihydrooxaz^lo-/2*,3-a7. 
isoindol-5(9bH)- 0 ne 

45i. 9b-(quinol±n~5-3KO-2 f .3-dihydrooxazolo-/2V3-a7- 
isoindole-5(9bH,)-thione. 

isoindol— 5(9bH);-one 
4?^ 9b-<carbazol-i-yl)-2,3^dihydrooxazolo-/5,3--a7- 

— one 

48,. 9b-<cSrbezol-4-y 1) -2 f 3-dihydr^6xa«dl6-^2 , " 
isbindole-5(9bH^-thione . . - 

■ 

49^ 9b-(phenoth.iazin-l^yl)-2 r 3-dihydrooxazolp-/5 , 3-a7 

i so indole- 5 ( 9bH ) - thio ne 
50 # 9b-(phenothiazin-4-yl)-2 ,3-dihydrooxazolo-. 

« 

/2 ; 3^a7-isoindol-5(9bK)- 0 ne 
51* 9b-(4-quinazolin-4-yl)-2,3-dihydrooxazolo- 
Z2,3-a7-isoind9l-5(9bH)- 0 ne 

52. 8-chloro-9b-(inden-3-yl)-2, ? 3-dihydrooxazolo- 
/2 , 3-a7-isoindol-5(9bH)- 0 ne 

53. 8-me thy l-9b-(isoquinolin-l-y 1)^2 t .3-^iibydro- 
o x a z o 1 o — /5 » 3-£ 7— i so ind o 1 e - 5 ( 9bBL) - 1 hione 

54. 9-methoxy-9b-(l-naphthyl)-2,3-dihydrooxazolo- 
Z2,3-a7-isoindol-5(9bH)- 0 ne 

55. 9b- ( c umaron- 3-y 1 ) -2 , 3-dihy drooxa zolo-/2 f 3-a7- 
isoxndol-5(9bH)- 0 ne 

Compounds of the formula I, in which Y signifies 

7 

the group -NR , are especially the following: 



1. 8,9b-dimethyl-2,3-dihydroimidazo-Z2,l-a7-isoindol- 
5(9bH)-one - 
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2. ; . 8-chloro-9b-pheny 1-2 , 3-dihydroimidazo-/2 , l-a7- 

isoindol-5(9bH)-one 
3r 8-f luoro-9b-(4-methylphenyl)-2 v 3-dihydroimidazo- 
/2>I-ja7r is <> indol -5(9bH)- 0 ne 
5 4., 8^chloro-9b-(3-meth7lphenyl)-2,3-dihydroimidazo- 

1- a7-isoindol-5 ( 9bH ) -one 
5„ 3-methyl-9b-C4-ethylphenyl)-2,,3-dih3rdroimidazo- 

^2 , l-a7-isoindol-5(9bH>- 0 ne 
6. 9b^2; : 3^imVthyl^^ - 

* 

10 isoindole-5(9bH)-thione: .-. - 

7 „ 8-chloro-9b- ( 3 dime thy lpheny 1 )-2 f 3-diby dro- 

imidazo-/^l--a7--isoindole--5(9bH:)--thi6ne 
8.. 2-ethyl-9b-(2 v 5-dimethylphenyl)-2 f 3-dibydro- 
imidazo-/2 f lr-a7-isoindol--5(9bH)- 0 ne 
15 9*> 8-chloro-9b-(3-trif luoromethylpheny.l)-2,3^ibjdro- 
imidazo-Z2 > l-a7-isoindol-5(9bH)-one 
10. 6-methoxy-9b-(4— trif luoromethylphenyl)-2 t 3-dibydro- 

imidazo-/?^l- < a7-isoindol-5(9bH)~one 
11* 9b-(*-hydroxyphenyl)-2 f 3^dihydroimidazo-^5 t l--a^7-* 

m 

• 20 isoindole-5(9bH)-thione 

12 8- chloro-9b- ( 3-by dr oxyphenyl ) -2 , 3-dihy dro- 

imidazo-/2 f l-£7—isoindol-5(9bH)-6ne 
13. 7-methylmercspto-9b-(4-ethoxyphenyl)-2 f 3-dihydro- 

♦ * 

imidazo-/5,L-a7-isoindol-5(9bH)-one 
25 14. 9-me thy l-9b-(3-methoxy phenyl) -2, 3-dibydroimida zo- 

£2 ,l-a7-isoindol-5(9bH)-one 
15.. 8-fluoro-!-9b— (3-fluo^ophenyl)-2,.3-dihyd^oimidazo- 
/5,l-a7-i6oindol-5(9bH)-one " 



; • i 
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16.. 9b- (4-chlorophenyl.) -2 , 3-dihydroimida zo-/?, l-*>7- 

isoindole-5(9 , bH)-thione 
17 . 8-me thy l-9b- ( 3-me thy 1 au Iphony lpheny l) -2 n 3-dihy dro- 

im id a z o , 1- aj- i s o i ndo 1- 5 ( 9hH .) -one 
5 18.. 8-chloro-9b-plienyL-2 > 3-dihydroimidazo>-/2, ; l-a7- 

isoindol-5C9hH);-one 1-oxide 

19, 8-chlaro-9b-benzyl-2.,3-dihydroimidazo-/S",l-a7- 

■ 

isoindol-5 ( 9bH ) — ©aie 



20.. 2,2-dimethyl-9brpb:€rnethyl-2,3-dih3rdr^imidazo- 
10 ^2,l-a7-isoindol-5(9bH)-one 

* ■ • 

21 0 9b-(3-methylmercaptophenyl)-2 $ 3-dihydroimidazo- 

£2 , 1- b7~1 soindo 1- 5 ( 9hH ) -one 
22.. 9b-( 3-me thylaminopheny l)-2 ,3-dihydroiinidazo- 

/2, l-a7-isoindol-5( 9bH.)-pne 

15 23, 9b-(3-azidophenyl)-2,,3-dihydroimidazo-/2\l-a7- 

isoindol^5(9bH)-one. 

24, 8-methyl-9b-allyl-2,.3-dihydroiraidazo-Z2, l-a7- 
isoindol-5 ( 9bH ) -one 

25 r 8-chlor o-9b- ( 3 v 5-dime thy lpheny 1 ) -2 , 3-dihy dro- 

20 imidazo-/2,l-a.7-isoindol-5(9bH)-pne 

26. 8-methyl-9b-(l-t£aphthyl)-2„3-dihydroimidazo- 
Z2> l-a7-isoindol-5(9bH)- 0 ne 

27, 9b-( anthracene l-yl)-2,3-dihydroimidazo- i /2~,l-a7- 
isoindole-5(9bH:)-thione 

* 

25 - 28, 9b-(anthracen-9-yl)-2i3-dihydroimidazo-/?,l-a7- 

isoindol-5(9bH)-pne 

29, 9b-<inden-l-y l)-2, 3-dihydroimidszo-^2, l-a7- 
isoindol-5(9bH)-one 
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30, 9b-(.inden-3-3l)-2 ,3-diby dr oimidazo-<£2\ l-a/- 

■ • 

isoindol-5(9BH> -one 

i soindbl6-5 ( 9bH ) -thione 

5 32, 9b-(phenaIlthr©n-l-yl.)-2,3-dihyd^oimidazo-^^^ 1 "•s7•" 
isoindol-5(9bH)-one. 

35- 9b*-(pbenanthren-9-r yl).-2 r 3-dihydroimidffzo- i /?,l-a7 : - 
i soindo 1-5 ( 9bH ) -one 
—34,. 9b-(cyclobe*en-3-yl)-2r3-diby.d^ 
10 isoindole-5(9bH.) r thione 

■ - * * ****** " 

35, 9b-( 2-f uryl)-2 *3-dihydroimidazo-/2\ l-a7-isoindole- 
5(9bK)-thione 

36, 9b-<3-f uryl)-2 ,3-&ihydroimidazo-/2*, l-a7-isoindolr- 
5(9bH.)-one 

15 37, 9b-(2-fchienyl>-2„3-dibydroimidazo-£?,l-e7-iso~ 

indole-5(9bH)-thione 

38, 9b-(3-tbienyl)-2,3-dihydroimidazo- i /5,l-a7-iso- 
indol-5 (9bH.)-one; 

39, 9b-(pyrimidin-4-y l)-2 r 3^inydroimidazo-/5, l-f7- 
20 isoindol-5(9bH)-one 

40, 9b-(thiazol-2-yl)-2,3-dibydroimidazo-/?,l-a7- 
i so ind ol-5 ( 9bH.) -one 

41, 9b- ( tbia zol-4-y 1 ) -2 r 3-ddhy droimida zo-^2 , l-e.7^ 
isoindole-5( 9bH ) -thioiie 

25 42; 9b-(indol-3-yl)-2,3-dibydroimidazo-^5,l-a7- 

i so indol-5 ( 9bH ) - 0 ne 
43, 9b-( indol-7-y D-2 , 3-dibydroimidazo-^S , l-a7- 

5(9bH)-one 
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W~ 9b-(quinolin-4-3rl)-2,3-dihydroimidazo-^?,l-a7- 

* 

isoindol-5(9bH.)- 0 ne 
45* 9b-(quinolin-5~yl)-2,3-dib.ydroimid8zo-^2,l-£7^ , 

isoindolfi-5(9bH.)-thione 
46„ 9b-(benzimid8zol-4~ yl)-2 ^-dihydroimidazo-^S^l-a/ 

isoindol-5(9bH.)- 0 ne 

9b-<caEbazol-l-yl)-2 v 3-dibtf droimidarZO-ZSjl-sJ^- 
isolndol^ObH^-one 

4-8. 9b-"(carb8zol«-4— ; y-l-X^j.J^ibydEoimidaizo-^tl-a?"* 
isoindoie-5 ( 9bEL) -thione 

49. 9b-(phenothiazin-l~yl)-2,.3-dinydroimidezo- 

l-a7-isoirt doie-5 ( 9bH )-thione 

50. 9b-(phenothiazin-4-yl)-2»3-dihydroimid8zo- 
^5 , l-a7"-i soindo 1-5 ( 9bH ) -one 

51. 9b-(4-quinazol±n-4-yl)-2 r 3-dinydroimidazo- 
^5, l-a7-isoindol-5( 9bH) -one 

52. 8-chloro-9b-<inden-3-yl)-2,3-dihydroimidazo- 
^2, l-a7"-isoindol-5(9bH)-one 

53. 8-metbyl-9b— (isoquinolin-l-yl)-2,3-dihydro-!- 
imida zo-/2 , l-a7^isoindole-5(9bH)-thione 

5*. 9-metboxy-9b-(l-n8phthyl)-2,3-dihydroimidazo-' 

/5 , l-a7-iso indol-5 ( 9bH ) -one 
55» 9b-(cumaron-3-yl)-2,3-dinydroiraidazo-^2, l-a.7- 

isoindol-5(9bH)- 0 ne . 

Example 1 

9b-(l-Naphth:rl)-2.3-dih?drooxazolo-/2\.3-a7-isoindol- 
5(QbH)-one 



(3 
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2.76 S ( 10 mmol), 2-(l-naphthpyl.)-benzoic acid 
were dissolved in 100 ml xylene and, after addition 
of 1*22 g (20 mmol) ethanolamine,., as well as of a 

* 

catalytic amount of p-toluenesulphonic acid, heated 

5 under reflux for 1 hi op a water separator » The 

solvent was then removed in a vacuum and the residue 

recrystallised from ethanol*. Yield 2 # 1 g (7056 of 

theory) * m.p^ 144 - 146°C^ 

The 2-(l-nephthoyl)-benz.oic acid used was prepared 

t 

10 by slow dropwise addition of 1-naphthyl magnesium 
bromide in ether/toluene 4/1 at -10°C to a solution 
of phthalic acid anhydride in toluene, after 2 hours 
post-stirring addition of sat # MH^Cl solution, 
extraction with ethyl acetate,, shaking out of the 
15 athyl ester phase with 2N soda solution and renewed 
extraction of the acidified soda phase with ethyl 
acetate^ Tield after recry stallisation from ethanol 
&M of theory, uup„ 170°C*. 

The following compound swere prepared analogously 
20 to Example 1: 

1..1 9b-(anthracen-9-yl)-2,5-dihydrooxazolo- i /5,5-a7- 

-5(9bH)-one; m t p r 205-206°C ; yield 45* 
from 2-(9-anthracenoyl)-benzoic acid and 
ethanolamine 

25 1.2 7,j8-dichloro-9b-(l-naphthyl)-2,.3-dihydrooxazolo- 

/2,3-a7-isoindol-5(9bH)-one; m.p. 165-172°C; 
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from 4,5-dichloro-2-benzoylbenzoic acid and 
e t ha no la m ine 

1-3 9b- ( 2-thienyl)-2; 3-dihydrooxazolo-/S, 3-a7-isro- 
indol-5(9 bH >-° ne > m -P. 101-104.°C 

from 2- (2.»-thierioyl) -benzoic acid and ethanolamine 
(64% yield.) 

1*4 9b-(2-f uryl)-2„3-dihydrooxazolo-^,3-a7 ; -i6oindol- 
5(9bH:)- 0 ne; • 

* 

' ""Trom 2-(2-tf uroyl)-benzoic acid and ethanolamine 
1.. 5 8-me thoxy ^b-pheny 1-2 , 3-dihydrooxazolo-2£2 * 3-js7~ 
isoindol-5(9bH,)- 0 ne; 

from 4-methoxy-2-benzoylbenzoic acid and 
ethanolamine 

1^6 8-chloro-9b-pheny 1-2* 3-dihy drooxa zolo-/2\ 3-jj!7~ 
15 isoindol-5(9bH)- 0 ne; nup. 112-114 °C, 

from 4-chloro-2-benzoylbenzoic acid and ethanol- 
amine (5856 yield) 
1^7 8-me*hy l-9b-phenyi-2 ,.3-dihydrooxa zolo-/Sr r 3-a7— 
isoindol-5(9bH)-one; m # p. 103-104°C; yield 6095 
20- from 4-methyl-2-benzoylbenzoic acid and ethanol- 



1„8 8-trif luoromethyl-9b-phenyl-2 r 3-dihydrooxazolo- 
Z2*3-s7-isoindol-5(9bH.)-one ; 

from 4-trif luoromethyl-2-benzoylbenzoic acid 
25 end ethanolamine 

1-9 9b-(4-pyridyl)-2 t 3-dihydrooxazolo-/2' t 3-s7"-iso- 
indol-5(9bH)-one; nup.. 115-118°C # 
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from 2-(4— pyridoyl)-benzoic acid and ethano lamina 
(62* yield) 

1.10 9b-me.thyl-2 > 3-dihydrooxazolo-/5,3-a7-isoindol- 
5(9bH)-one; oil;: yield 6156 

from 2— acetylberizoic sold 8nd e thanalamine 

1. 11 9b-buty 1-2 ,3-dihydr ooxazolo-£2, 3-a7-isoindol- 
5(9bE)-oneT oil; yield 53* 

from 2-butyrylbenzoic acid and ethanolamine 

1.12 9b-phenyl-2 ? 3-dibydroox«zolo-^ > 3-27^iaoindol- 
5(9bH.)-one;: m.p. ^a-l^^C, . 

from 2-benzoylbenzoic acid and ethanolamine. 

(75* yield) 

1.13 9b-(4-f luoropheny0_)-2, 3-dihydrooxazolo-^2, 3-«7~ 
isoindol-5C9bH)-one j m.p. 103-104°C; yield 6456 

from (4-fluorobenzoyl)-benzoic acid and ethanol- 
amine: 

1^14 9b~( 3-me thy Ipheny l)-2 f 3-dihydrooxazolo^2 , 3*2?- 

isoindol-5(9bH)-one; m^ 79-85°C ? yield 45* 

• > 

from 2-(3-methylbenzoyl)^benzoic acid and 
ethanolamine 

1^15 9b— (3-chlorophenyl)-2 r 3-dihydrooxazolo-/2, 3—a7- 
isoindol-5(9bH)-one; nup.. 95~96°C; yield. 72* 
from 2-(3-chlor$benzoyl)-benzoic acid and 
ethanolamine 

1^16 9b-( 3-raathoxy phenyl) -2 r 3-dihydrooxa zolo-/2, 3-a7- 
isoindol-5(9bH)- 0 ne; nup.. 120-121°C; yield 62% 
from 2-(3-methoxybenzoyl)~benzpic acid and . 
ethanolamine 
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1^17 9b-C3-trif luorophenyl).-2,3-dihydrooxazolo-- 

• ■ 

Z2 » 3-a7-i so Indo 1- 5 ( 9bH ) -one ;■ m „pv 97-98°C 5 
yield 46fc 

from 2-(3-trif luorobenzoylj-benzoic acid and 

■ 

5 ethanolamine 

1^.18 9b^(3 r ^dimeth3rlpheny 1 )--2,3--dihydrooxa2;olo-- 

* 

Z2 , 3-a7"-isoindol-5(9bH.)-one ;• 

from 2-(3»5-dimetbylbenzoyl)-benzoic acid .and 
\ ethanolamine- - ' 

10 1^19 9b-(3,5-d£cbi^ropheny ; i)_2,3-dihydrooxazolo-- 

^,3-a7-iaoindol-5(9bH:)-one; m.pv 158-159°C; 
yield 7056 

from 2-(3,5-d.ichlorobenzoyl)-benzoic acid and 
ethanolamine 

15 1^20 9b-(4-indanyl)~2,3^dihydrooxazolo-Z2,3^- 

isoindol-5(9bH)- 0 ne; m^p # 153-l57°Cf yield 395* 
from 2- (4- indanoyl)— benzoic scid and ethanolamine 

1^21 9b-(5-tetralinyi)-2 r 3-dihydrooxazolo-/? t 3-«7- 
isoindol— 5(9bH.)-one; 
20 from 2- (5-tetralinoyl) -benzoic acid and ethanol- 

amine 

1 „ 22 9b- ( 2-benzo thiopheny 1 ) -2 ,3-dihy drooxa zolo- 
Z?,3-a7~isoindol~5(9bH)-one ; 

from 2-(2-benzothiophenoyl)-benzoic acid and 
25 ethanolamine. 

1^.23 9b-(2-benzof urany l)-2 , 3-dihydrooxazolo-/2 , 3-a7- 
isoindol-5(9bH)-one ; 
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from 2-(2-benzof uranoyl) -benzoic acid and 
ethanolamine ' 
... 1*24 9b-(3-indolyl)-a,3-dihydrooxazolo-^,5-s7- 

isoindol-5(9bR)-one; m.p.. 210-213°C;v yield 39% 

■ * 

5 from 2-(5-indoloyl)*-benzoic acid: and etbanol— 



m 

1,25 9b-<4-quinolinyl)-2,3-dihydroox8zol©-/2\5-a7- 
isoindol-5(9bH0-o ne »' 

from 2*-(*-q;uino3-inoyl)-beaazoic acid end ethanol- 

1„26 9b-(l-isoquinolinyl)-2,3-dihydrooxazolo-/2\3-a7- 
isoindol— 5(9bH.)-one ; 

from 2- (1-isoquinolinoyl) -benzoic acid 8nd 
ethanolamine 



15 1.27 9b-phenylr-2,3-dihydrooxazolo-/2\3-a7-isoindol- 

5(9bH)-imine; m,p, 109-111°C; yield. 47* 
from 2-benzoylbenzonitrilfi and ethanolamine 

1.28 9b-phenyl— 3-^i sopropyl-2 ,3-dihy drooxazolo-/2 , 3-a7« 
isoindol-5(9bH)-one; oil 

20 a _7§° ■ +248,7 (CHC1,) 

from 2-benzoylbenzoic acid and S-(+)-valinol 

(73* yield) 

1.29 (*)- and (-)-9b-phenyl-2-methyl-2,3-dihydro- 
oxazolo/5 , 3-a7~ isoindol ""5 ( 9bH ) -one ; 

25 m.p. 147°C, C « _7d° = + 157 < CHC1 3> and 

m.p, 154°C. , /~ cc_7d° - -263 (CHClj), 
from 2-benzoylbenzoic acid and R-(-)-l-amino-2- 
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propanol after separation on cellulose triacetate 
with methanol/wateir 7r3 
1-30 .(*■)— and (-)-9b-phenyi-2-methyl-2 v 3-dihydE©- 
oxazolo-j/5, 3-a7-isoindol-5(9bH)-one ; 
m.pv 154°C, C a_7§°* +26ia (CHC1 5 ) and 

from 2-benzoylbenzoic acid and S-(+-)*J fc — amino— 2— 
propanol after separation on HP 18 with methanol/ 
^ water 6x4 m — 
1.31 9b-phenyl-2^3-dimethyl-2 f 3-dihydrooxazolo^5 f 3-a7- 
isoindol-5(9bH)-one; m.p. 76°C, 
from 2-benzoylbenzoic acid and (+/-)-2-amino— 
3-butanol 

1 ^32 ( + ) -9b-pbenyl-3-me thy 1-2 r 3-dihy dr ooxa zo lo- 
Z2 » 3-a7-i so iad ol-5 ( 9bH ) -one ; 
m..p. 140-141°C; Z^ a -7§° 3 +513.3 (CHClj) 
from 2-benzoylbenzoic acid and S-(+)-2-amino- 
1-propanol 

1^35 (•)-.9b-phenyl-3-methyl-2,3-dihydrooxazolo- 
Z2f3-a7-isoi^aol-5(9bH)- 0 na; 
m.p. 142~143°C. /~a J^ 3 - -318.5 (CHC1 3 ) 
from 2-benzoylbenzoic acid and R-(-)-2-amino- 
1-propanol 

1.3* 9b-phenyl-2,2-dimethyl-2,3-dihydrooxazolo- 
^5, r 3-a7-isoindol-5(9bH)-one; m.p, 14-9°C 
from 2-benzoylbenzoic acid and 5~aniino-2-methyl- 
2-propanol (85* yield) 
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1.35 (+)-9^-ptienjl-3-methoxycar.bonyl-2,3-diliydro- 
ox8zolo-^2,3-a7-isoindol-5(9bH)-one;- m^p» 

. from 2-benzoylbenzoic scid and L-serine methyl 

ester 

5 1.36 9to-pneny 1-2 , 3^dihydrooxa zolo~/S , 3-a?-i 

■ 

5(9bH)-one; 

from 2-benzo:ylbenzonitrile and ethanolamine 



• Example 2 

9b^Pbepyl-2.3 w dib.ycfa > ooxazold : r-/?.3'-a7-isoiTidole» ■ 

JO 5(9bH)-thione 

1-9 g (7-5 mmol) 9b-phenyl-2,3-dihydrooxazolo- 
Z2,3-a7-isoindolin-5(9bH)-one (Example 1.12) in 
10O ml abs. dioxane were mixed with 3-8 g (9-4 mmol) 
Lawesson's reagent /2%4-bis-(4-methoxypnenyl)-l,3- 

15 dithia-2.,4-diphosphetane-2,4-disulphide7' and stirred 

for 5 h at 60°C (TLC control)* 

After cooling , it was filtered off from precip- 
itate , the filtrate evaporated in a vacuum and the 
residue purified, by flash column chromatography with 
20 heptane/methyl ethyl ketone 6/1 as eluent- 
Example 3 

Enantiomer separation of rac-8-chloro-9b-phen:yl— 2 
dihvdrooxazolo-/2\3-e7-i3oindol-^(9bH)-one (Example 

1^.6) on cellulose triacetate 
25 For the separation of the antipodes y 200 mg of the 

racemate were dissolved in 15 ml ethanol, applied to 
a column with 50 mm internal diameter 8nd 300 mm 
length, (corresponding to 250 g cellulose triacetate y 
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15-25 grain size, Merck 16326) and eluted with 
ethanol Cflow 7..5 ml/min, about 1.5 bar).. 



Peak X 



Peak 



II 



UV detection /nm7 



254- 



254- 



5 Z a -7 D .. : 



■ffll^.^8 



-115*2 



89-91 



89-91 



The ensntiomers were re crystallised from ethanol.. 
+ Ensntiomer purity; according to HPLC in each 



5(9bH)-one 

5^0 g (22 mmol) 2-benzoylbenzoic acid were 
dissolved in 100 ml toluene and. f after addition of 

15 6.6 g (110 mmol), ethylenediamine v as well as of a 
catalytic amount of p-toluenesulphonic acid, heated 
under reflux for 12 h on a water separator. The 
solvent was then removed in a vacuum and the residue 
recrystallised from ethanol.. Yield 5r5 g (65% of 

20 theory), m^p.. 152-15^°CL 
Example 5 

1-Ace tTl-9b-T>heny 31-2 . 5-dih?dr.oimidazo-/?.l-a7- 
i so indol- 5 ( 9bH ) -one. 



1 g (4 mmol) of the compound obtained in Example 4 



25 were stirred with 10. ml acetic acid anhydride for 8 h 
at room temperature. One pours on to water, filters 




off with suction the residue which precipitates out 
and washes the crystals with ether.. Yield t 1„1 g 
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(92* of theory),, m.p.. L?1-173 0 G. 

* 

Example 6 

3L-Me thy I-9b-phe.ny 1-2 « 3-dihydrojmida zo-/g. l-a7- 
i3oihdol-5( 9bH ) -one 

m * 

5 1 g (4 mmol) of the compound obtained in Example 

■ 

4- were dissolved in 5 ml JME and mixed with 0^-5 ml 
methyl iodide and 13 g NaH (1QQ percent)* After 
fpur hours stirring, 0^5 ml methyl iodide and 0^13 g ' 

* * » 

NaH (lOO percent.) were again added there to . After a 

t * ■ 

1CX further 2 h, the. reaction solution was added to water* 

extracted with ethyl acetate^ dried and the solvent 

evaporated off in a vacuum*. After column chromato— 

graphy on silica gel (elution agents ethyl acetate/ 

isohexane, lt2), one collects the desired fractions 

15 and crystallises the residue from isohexane and a 

few drops of ethenol.. Yields 0^59 g (56* of theory)* 

m.pv 119-12i b C.. 

Example 7 

Inhibition of HIV- reverse transcriptase (R3?) by 
20 derivatives of 9b-phenyl-2Y3-dihydrooxazolo-/?.3~a7~ 
isoindol-5(9bH)-one and 9b-phenyl-2»3-»dih7droimidazo- 
/?«l-a7-isoindol-5(9bH)-one 

♦ • 

The screening test system contains the purified 
RT from HIV-1, which was expressed by gene-technol- 
25 ogical methods in E^. coli 9 : as well as the components 
of the initiation complex 5 such as the in vitro 
transcripts of the HIV-IffiR f s with the neighbouring 

* » 

primer binding site as template and an 18mer oligo— 
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nucleotide complementary to the primer binding site 
as primer.. There was measured the /""^HT'-thymidine- 
5 1 -triphosphate incorporation by counting in the 

4 

• — 

£-counter # . In the following Table ia given the IC5Q 
5 value for- the investigated compounds.; This value 

corresponds to thst concentration of the test 

» 

subfertance which brings about an inhibition of the 
reverse transcriptase activity of 50# # . 
- Results*?. 



10 

• 


• "sub stance %^r*^- 


inhibition of the 

ic 50 ZX7 




9b-pheny3t-2,.3-dihydrooxazolo- 
5-»7'-isoindol-5( 9bH >-one 


6 1 jr 10"^ 

* 

• 


15 


7 9 8-di.chloro-9b-pheny.l-2 , 3- 
dibydrooxszolo-/? t 3-a"7-iso- 
indol- 5( 9bH) -one 


14,1 xlO" 6 


20 


9b- ( 1-naphthy 1 ) -2 , 3-dihy dro- 
oxa zolo-^2 , 3-a7-i so ind ol- 
5-(9bH)-one 


1,8 x 10" 6 




9b-(3-methylphenyl)-2 , 3- 
dihydrooxazolo-/? , 3-^7-iso- 
indol-5(9bH)-one 


7.9 x 10" 6 


25 


8-chloro-9b-pheny 1-2 , 3- 
dihydrooxa zolo-/2 , 3-^7-iso- 
indol^5(9bH)-one 


5.7 x 10" 6 




9b- ( 3-chlor ophe ny 1 ) -2 , 3- 
dihydrooxa zolo-/5 , 3-a^7^iso- 
indol-5(9bH)- 0 ne 


2.1 x 10" 6 



2108899 

-36- 



substance. 

♦ • 

* 


inhibition of the 
HIV-RT 


9b- ( 3 > 5-dichlor opheny 1 ) - 

• » 

2 > 3-dihydrooxa zolo-/2* f 3-&7 
isoindol-5( 9bB)-one" 


• 

2.2 x 10""* 3 


•r 

9b-(3-indoly l}-2, 3-dihydro~ 
oxazolo-/2 \ 3-^7"-isoindol- 
5(9bH;)-one 


7*3 x 10" 6 

( * 
*i ■ * • * 
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Summa ry 

The present invention concerns the use of 
oxazolo--/2 r 3 ; -s7 : "i9oindble and imidazo-/2,l-a7~ 

■ » « 

isoiridole derivatives as antiviral medicaments , as 

* 

5 well as- new optically-active derivatives* as well a s^ 
new oxazolo— /2,3-a7"-isoindole derivatives * processes 
'for their preparation and medicaments which contain 
these compounds.- * 

The subject of the invention is especially the \ 
10 use of oxazolo-/2,3-a7'-isoindole and imidazo-/2,l-ja7- 

derivatives of the general formula I 




R* 



R- 



(I), 



for the preparation of medicaments with antiviral 
action, whereby X can be an oxygen or sulphur a torn , 
15 the imino group «NH or an =N-C^-C^-alkylimino group, 
Y can be an oxygen atom or the group NR^, whereby 
R? signifies a hydrogen atom or a C^-C^-eUcy! or 
Cuj-Cg-acyl radical , R signifies a hydrogen atom, a 
straight-chained or branched, saturated or unsat- 

* 

20 urated aliphatic radical with 1-9 C-atoms, which 
can be substituted by phenyl, or a phenyl ring 
which is possibly substituted one or more times, 
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m 

or represents a carbocyclic or heterocyclic ring, 
r1 » r2 signify a hydrogen atom, a straight-chained 



or branched,, saturated or unsaturated aliphatic 
radical with 1-6 C-atoms, R 5 - R 6 : hydrogen* 
alkyl,, O^-Cg-alkoxy , Cj-Cg-alkylmercapto, amino, 
Cj-Cg-elkylamino, di-C^-Cg-alkylamino, halogen, 
cyano,. hydroxy 1„ carboxyl, aminocarbonyl, substituted 



aminocarbonyl or C^-Og-alkoxycarbonyl, as well as 
their te^tomers, anentiomers, diseastereomers atld - 
lically compatible salts* 
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Amended page. 3 of the German . text» 

aminocarbonyl, C^C^alkylaminocarbonyl or di-C-j-Cg— 

alkylaminocarbonyl, r\ R^, R 6 have the same meaning 

as R 5 , whereby the radicals R 5 , r\ R 5 and R 6 , 

independently of one. another, can be the same or 

5 different, as? well as. their tautomers„ enantiomers, 

diastereomers and physiologically compatible salts?; 

For the case that T is an oxygen atom, and R^ 

_do ; nqt simultaneously signify hy£rpgen atoms. jBnd R 1 
p 

or R do hot signify lower alkyl, ? elkoxy, smino, 
10 halogen, nitro: and trif luoromethyl^ it -is- a question 
of new oxazolo-/2,3-^7-iso indole derivatives which 
are also the subject of the present invention, 

■ 

The compounds of the formula I have, hitherto 
only been known in the farm of their racemates. It 

15 hasr now been shown that the optically -active 

derivatives possess a higher effectiveness than the 
corresponding racemic mixtures so that the present 
invention also refers to the new R- and S-enantiomers„ 
The. compounds of the formula I display valuable 

20 pharmacological properties,. In particular, they are 

suitable for the therapy and prophylaxis of infections 
which are caused by DNA viruses,, such as e # g, herpes 
simplex, virus, cytomegalovirus, papillomaviruses', 
the varicella zoster virus or Ep stein-Bar r virus or 

25 RNA. viruses, such as togaviruses or especially 

retroviruses, such as the oncoviruses HTLV-L and II, 



4 

\ 
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as. well as the lentiviruaes and. human immune 
deficiency virus HIV— 1 and -2... 

The compounds of the formula I appear to be 
especially suitable for the treatment of the clinical 

m 

manifestations of the retroviral HIV infection in 

• « 

humans-,, 8s well as of the persistent general lymph- 
adenopathy (EGL) , the advanced stage of the AIDS- 
related complex (ARC) and the clinically complete 

* 

picture of AIDS, a... 
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Amended pages: 35 and 36 of the German text 

■ 

5.. Oxazolo>^S,3-a/-isoindole derivatives of the 
general, formula Xa_ 




(la) 



i 

\ 



in which I can lie. an oxygen or sulphur atom, the 



5 imino group =*NIL or an «N-C ^C^b Iky limino group, 
R signifies a hydrogen 8 torn, . a straight-chained or 
branched,, saturated or unsaturated aliphatic radical 
with 1-9 C-atoms, } which can tie substituted by 
phenyls or a G^-G^lkoxy-C^^g-elkyl ©r Gj-Gg- 

10 alky ImercBpto-C^-Cg-a Iky 1 radical, oar signifies a 

phenyl ring which is possibly substituted one or more 
times by C^-C^-a Iky 1 r C^-Gg-alkoxy , >. C^-Cg-slkyl- 
mercapto,, C^-C^a Iky 1 s ulphiny 1 „ G^-Gg-* !ky 1 sulphony l * 
C 2 -C 6 -alkenyl, C 2 -G 6 «-elkynyl, G 2 -C 6 -8lkenyloxy , 

15 G 2 -G 6 -alkenylmercapto., C 2 -G 6 ~alkynyloxy r C 2 -C 6 ~alkyl- 
amino, di-G^-C^-elkylamino* G^-Gg-alkylcarbonylamino^ 
C^-Gg-alkylaminocarbonyl ,, G 1 -Cg-alkoxycarbonyl, 

• ■ 

hydroxy 1, benzyloxy,. phenylmercapto , phenyloxy, nitro, 
cyano, halogen,, trif luoromethyl, azido, formylamino, 

« 

20 carboxyH or phenyl, or signifies a mono-, bi— or 
tricyclic carbocyclic ring with 7 — 15 C-etoms or 
a heterocyclic mono—, bi— or tricyclic ring system 
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with, in each case, 5 or 6 ring adorns and, per ring 
system, can contain L - 4 or 1 - 5 heteroatoms, 
respectively ,, whereby the heteroatoms 8re nitrogen, 
sulphur or' oxygen,. R signifies a straight-chained or 
5 branched unsaturated aliphatic radical with up to 6 
C-atoms„ C^-Cg-e Iky lmer cap to G^-Cg-slkylsulphinyl,. 
C^Cg-^lkylsulphonyl, C^ag-alkylamino^ di-C^-Cg- 
alley lamino, sulphonamido * C^-Gg-alicoxycarbonyl,, 
, carboxyl* hydroxy 1* cyeno, azido r phenyl or benzyloxy, 
10 R signifies 1 a hydrogen atom or. has; the same meaning 
as R L , R 5 signifies hydrogen, C^-Cg-elkyl^.C^Cg-. — _. 
alkoxy,G ]L -C 6 -ailcylmercapto > amino, Cj-Cg-elkylamino, 
di-Cj-Cg-alkylamino, halogen, cyano,. hydroxyl, carboxyl 

C -C 6 -alkoxycarbonyl r aminocarbonyl r C^-Cg-alkylemino- 

^ 5 6 

15 cerbonyl or di-C^-Cg-alkylaminocarbonyl, R r R , R 
have the same meaning as R^, whereby the radicals 
R^ r*^ r5 and independently of one another, can 

be the same or different, as* well as* their teutomer^,. 



enantiomers., diastereomers and physiologically 
20 compatible salts • 

6 # . R- and S-oxazolo-^S^-^-isoindole and R- and S- 

imida zo-/5 5 l-a7- 
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• .... 

Amended pages. 58 and 59 of the German text 

* 

signifies a mono-,, bi- or tricyclic carbocyclic ring 
with 7 - 15 G-etQms or a heterocyclic mono— r bi— or 

■ 

* 

tricyclic ring system with* in each case,. 5 or 6 
ring atoms and, per ring system, can contain 1 - 4 

* 

5 or 1 — 5 heteroatoms., respectively, whereby the 

1 

heteroatoms a>re nitrogen, Sulphur or oxygen,. R 

signifies a hydrpgen atom, a straight-chained or 

■ 

branched , r -*&a±ura ted or unsaturated aliphatic radical- 

with 1—6 C-atoms or G^-C^-alkoxy Cj-Cg-elkyl- 

lO mercapto, C^g-alkylsulphinyl, C-^g-alkylsulphonyl* 

amino r C^-G^allcylamino , di-Cj-Cg-alkylamino,. 

. ■ . ■ . . • 

sulphonamido ,. C-j-Gg-alkoxycerbonyl, trif luoromethyl r 

cartoxyl^ halogen, hydroxyl, nitro r cyano,. azido, : 

2 .1 
phenyl or benzyloxy,. R has the same meaning 8s R , 

12 

15 whereby the radicals R and R. , independently of one 
another,- can be the same or different, R^ signifies 
hydrogen r Cj-Cg-alkyl,.. C-j-Cg-ellcoxy , C^C^alkyl- 
mercaptOr amino, C-^-Gg-alkylamino,. di-C^Cg-alkylamino, 
halogen, cyano, hydroxy 1, c8rboxyl, C^Cg-alkoxy^ 
20 carbonyl, aminocarbonyl , G^-Cg-alkyleminocarbonyl or 
di-C^Cg-alkylaminocarbonyl, R , R-% R have the same 
meaning as R , whereby the radicals R , R , R^ and R r 
independently of one another, can be the same or 

, as well as their, tautomers, diastereomers 



25 and physiologically compatible sslts # 

7 # Medicaments containing at least one compound of 
the formula I or la according to claim 5 or 6, 
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besides pharmacologically compatible adjuvant or 
carrier materials.. 

8 r Use of compounds of the formula I or Xa according 
to claim 5 or 6 for the preparation of medicaments 

■ 

for the treatment of viral or retroviral infections 
or of diseases caused by these infections, such as* 
AIDS or ARC. 

9„ Process for the preparation of medicaments 
containing at least one compound of the formula I or 
la according to claim 5 or 6, : besides usual carrier 
or adjuvant materials, characterised in that one 
mixes a compound of the formula I or la with the 
carrier or adjuvant materials and works up to 
appropriate forms of administration. 
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Eatent Claims. 

X.. Use of oxazolo-/2,5-,a7-isoindole and imidazo- 

/2,1-^7-isoindol.e derivatives of the general 

« < 

formula X 




(I) 



f&r the preparation of medicaments with antiviraeL 



action , whereby X. can be an oxygen or sulphur atom, 
the imina group> *HH or an =N-C^C^-*e Iky limine 
group^ T can be an oxygen atom or the group NR , 
whereby B? signifies a hydrogen atom or a C^-Cg- 
alkyl or C^j-Cg-ecyH radical, R signifies a hydrogen 
atom, a straight-chained or branched, saturated or 
unsaturated aliphatic radical with 1-9 C-atoms, 
which can be substituted by phenyl,, or a C-j-Cg- 
alkoxy-C£-G 6 -a£Lkyl or C^^g-elkylmercapfco-Cj-Cg- 
sikyl radical or signifies a phenyl ring 
which is possibly substituted one or more times by 
C^Gg-alkyl, C ]L -C 6 -alkoxy r C^j-Cg-alkylmercapto , 
C 1 -G^- a Iky 1 s ulphihy 1 ,, C ^-C 6 ~ alky 1 s u Iphony 1 r 
G^-G^alkeny 1, Cg-Cg-alkyny 1 ,, . C 2 -C 6 -alkeny Joxy , 
C 2 -Cg-elkenyimercapto Cg-Cg-alkyhyloxy ,. C 2~ C 6~ 
alkynylmercapto, amino, C^-Cg-alkylamino, di— 
Cj-Cg-fflkyXamino, Cj-Cg-alkylcarbonylamino, C^-Cg- 
alkylaminocarbonyl, C^-Cg-aXkoxycarbonyl,; hjdroxyl, 
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behzyloxy, phenylmercapta>, phenyloxy,, nitro, cyano„ 
halogen, trif luoromethyl r azido, f ormylamino,. carboxyl 
— or phenyl, oir a. mono-,, bi- oir tricyclic carbocyclic 
ring with 7 - 15 C-etoms or a heterocyclic mono-, bi- 

■ 

5 or trie ycliic ring system with, in each case, 5 or 6 

• ■ * 

■ 

ring atoms 8rid, per ring system, .can contains; 1 — 4- 

or- 1 5 heteroatoms, respectively , whereby the> 

1 

heteroatoms are nitrogen,, sulphur or oxygen, R 

T 

signifies? a hydrogen atom,, a '^treight-chained or 
lO branched,? saturated or unsaturated- aliphatic radical 

* * 

with L- 6 C-atoms or Cj-C^alkoxy , (^-Cg-allpyl- 

ap to-,, C^-C^-alky lsulpkiny 1 „- Cj.-Cg-a Iky lsulphony 1 „ 
amino, Cj-Cg-aOkylamino,; di-O^-Cg-alkylamino,, 
sulphonamido, : C^-Cg-alkoxycafcbonyi, trif luoromethylj., 
15- carboxyl,, halogen,. hydroxyl, ; nitro,. cyeno„ azido, 



2 ~1 
phenyl, or benzyloxy ,. R has the same meaning as R , 

1 2 

whereby the radicaaLs R and R ^ indepBndently of ons 

5 

another, can be. the same or different, R^ signifies 



hydrogen, Cj-C^aOkyl,, (^-ag-alkoxy,, C^-Cg-elkyl- 
20 mercapto,. amino „ C^-ag-alkylamino,* di-C^Cg-alky lr- 
amino r halogen, cyano, hydroxyl, carboxyl r C^-Cg- 
alkoxycarbonyl, aminocarbonyl,. Cj-Cg-alkylamino- 

lr 5 6 

carbonyl or di-G^-Cg-alkylaminocarbonyl, R , Br, R 
have the same meanihg as R , whereby the radicals 
25 R^, R*', R^ and R 6 , independently of one another, 
can be; the same or different, as well as their 
taurome*s t enantiomerse, diastereomers end physio- 
logies Ely compatible saltsv * 
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2„ Use. according to claim !L, ; characterised in that 
R signifies a carbocyclic ring with 7-15 CT-atoms 
selected from the group nsph.thyl r anthracenyl* 
phenanthrenyl^ f luorenyl., indenyl t? indanyl* ace- 
5 naphthylenyl, norbornyl,, adamantyl ring or a C^-CT^- 
cycloalkyl or C^-Cg-cycloalkenyl group r whereby these 
can be partly hydrogenated or fully hydrogenated. 
3„ Use according to claim l r characterised in that 



R signifies a heterocyclic mano-y -bi^or tricyclic 



' lO ring selected from the group pyridinyl, pyrimidinylv 
pyridazinyl, pyrazinyl,/ triazinyl, pyrrolyl* 
pyrazolyl r imidazolyl,, triazolyl, thiazolyl, 
oxazolyl, isoxazolyl,, oxadiazolyl, furazanyl,, furanyl, 
thiophenyl,, indolyX, quinolinyl, is.oquinolinyl, 
3L5 cumaronyl^ thionephthenyl,, benzoxazolyl,. benzthiazolyl, 
indazolyl,. benzimidazolyl, benztriezolyl r chromenyl, 
phthalazinyl* qniinazolinyl, quinoxalinyl* methylene— 
dioxybenzolyl, carbazolyl, acridinyl, phenoxazinyl,, 
phenothiazinjrl^ phenazinyl or purine group, whereby 

. 20 the heterocycles can be partly or completely 
hydrogenated. 

4 V Use according to claim 1, : characterised in that 

X signifies an oxygen or sulphur atom and X signifies 

7 7 
an oxygen atom or -NR' , whereby R f can be hydrogen 

25 or C^-^-alky! or C^-Cg-acyl radical and R signifies 
unsubstituted phenyl- or phenyl substituted once or 
twice by C L -C 6 -alkyl r C^JSg-elkoxy , Cj-Cg-alkyl- 
mercapto, C^-Cg-alkylsulphinyl,. Cj^-Cg-alkylsulphotiyl, 
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C 2 -CgS-alken3fl„ Cg-Cg-alkynyl, Cj-Gg-alkenyloxy 
C^-C^alkylamino,. C^-Cg-dialkyiamino, Cjj-Cg-alkyl- 
carbonylamino , (^-Cg-alkylaminocarbonyl, c j^ G ^ > " 
ailkoxycarbonyl,, amino, hydroxy l, t nitro,, azido,, 
5 trif laoromethyl„ cyano or halogen, or signifies 

biphenyl,.. naphthyl,, anthracenyl, : indenyl, f Xuorenyl, 
acenaphthylenyl* phenanthrenyl.,, norbornyl* adamantyl, 
C^-Cg-cyeloalkyl^ C^-Cg-cycloalkenyl, or signifies 
pyrrolyl w imida.zolyl* f uranyl, thiophenyl, ; pyridinyl, 

• ■ * * 

10 pyrimididinyl, thiazolyl, ; triazinyl* indolyl r 

isoquinolinyL,. cumaronyl, thionaphthenyl. 



benzimidazolyl* quinazolinyl, methylenedioxy- 

benzolyl„ ethylenediox-t/benzolyl,, carbezolyl, 

1 2 

acridinyl or phenothiazinyl,. and R and R signify 
15 hydrogen, C^-Cg-alkyl, Cg-Cg-elkenyl, Gg-Cg-elky ny 1 _» 
Cj-C^-alkoxy, Cj-Cg-alkylmercapto r C^Cg-alkylamino, 
C -Cv-alkoxycarbonyl,, trif luorome thy 1 , amino, halogen 
hydroxy 1,, cyano and a-zido, R ,, R , R and R signify 
hydrogen* C^g-alkyl, Cj-Cg-alkoxy , C^C^alkyl- 
20 mercapto, carboxyl, C-j-Cg-elkoxycarbonyl* halogen, 
cyano and hydroxy 1. 

5. Oxazolo>-/5,3-a7-isoindole derivatives of the 
general formula I 
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R 5 




in which X. can be an oxygen or sulphur atom,, the 
imino group =NH or an =N-Cj-C^-alkylimino group, T 
•signifies an oxygen a torn,, R- signifies a hydrogen 
5 atom, a straight-chained or branched,, saturated or 
unsaturated aliphatic radical with 1-9 C-atoms, 
which C8n be substituted by phenyl , or a C^-Cg- 
alkoxy-C^-Cg-alkyl or C^-Cg-alkyitoercapto-Cj-Cg- 
alkyl radical, ,pr signifies a phenyl ring which is 

10 possibly substituted one or more times by C-j-Cg- 
alkyl„ Cj-C 6 -alkoxy> C^-C^-alkylmeraapto, C^-C^- 
alkylsulphinyl,, 0,^-Cg-alkylsulphon^l r Cg-Cg-alkenyl ,. 
C^-Cg-aikynyl* C^-Cg-alkenyloxy : , Cg-Cg-alkenyl- 
mercapto, Cg-Cg-aikynyloxy, C^-Cg-alkynylmercapto, 

15 amino r Cj-Cg-alkylamino , di-C^C^-alkylamino, 

C^-Cg-alkylcarbonylamino , G^-Cg-alkylaminocarbonyl, 
C-j-Cg-alkoxycarbonyl, hydroxyl, benzyloxy,. phenyl- 
mercapto, phenyloxy, nitro, cyano, halogen, tri- 
f luoromethyl, azido, formylamino, carboxyl or 

20 phenyl, or signifies 8 mono-, bi- or tricyclic 

carbocyclic ring with 7-15 C-atoms or a hetero- 
cyclic mono-, bi- or tricyclic ring system with, 
in each case, 5 or 6 ring atoms and, per ring 
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stem,, can contain 1 - 4 or 1 - 5 heteroatoms, 
respectively, whereby the heteroatoms are nitrogen,, 
sulphur or oxygen r R*^ signifies a straight-chained 



or branched^ saturated or unsaturated aliphatic 



radical with 1.-6 C-atoms or C^-C^—alkoxy , r C^-Cg- 
alkylmercapto v Cj^g-alkylsulphinyl,, O^-Cg-alkyl- 
sulphonyl, ; amino, C ^C^-a Iky lamina r di-C^-Cg-alkyl- 
amino,; sulphonamido, C^-C^-alkoxycarbonyl*,, trifluoro- 
methyl,, carboxyl, 3 halogen, hydroxy 1^ nitro* cyano, 



10 azido* phenyl or benzyloxy,, R signifies a hydrogen 
atom or has the same meaning as R , R-'* signifies 



hydrogen, Cj-Cg-alkyl,, Cj-Cg-elkoxy , Cj^Cg-alkyl- 

mercapto,, amino, Cj-Cg-alkylemino, di-C^-Cg-elkylemino 

halogen,, cyano ^ hydroxy 1, . carboxyl,, C^-C^-alkoxy- 

15 carbonyl,. aminocarbonyl,. C^j-C^-alkylaminocarbonyl or 

It 5 G 

di-C^-C^-alkyleminocarbonyl, R „ R^, R have the same 
meaning as R^, whereby the radicals R^, R*, R^ and R^,, 
independently of one another,, can be the same or 
different, as well as their tautomers,. enantiomers, ? 
20 diastereomers and physiologically compatible salts. 
6„ R- and S^oxazolo-/2,3-a.7-i90indole and imidazo- 
/2,l-a7-iao indole derivatives of the general 
formula I 



« • 
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in which T can ba an oxygen or sulphur a torn , the* 



imino group =*MB: or an -N-C^-G^-alkylimino group, 
T can be an oxygen e\tom or the group NR', whereby 
5 R signifies a hydrogen atom or a-'C^-Cg-elkyl or 
C^-Cg-acyl. radical, R signifies a hydrogen atom, 
a straight -chained or branched , saturated or 
unsaturated aliphatic radical with 1—9 C-atoms, 
which can be substituted by phenyl, or a C^-Cg- 
lO alkoxy-Cj-Cg-alkyl or C^-C 6 -alkylmercapto-C 1 -C 6 — 
alkyl radical or signifies a phenyl ring which i^ 



possibly substituted one or more times by C^-Cg— 
alkyl^C^-Cg-alkoxy , C^-Cg-elkylmercapto, C^-Cg— 
alkylsulphinyl, C^-Gg-alkylsulphonyl,, C 2^6" > 

15 elkenyl,, C 2 -C 6 -alkynyl r C^-Cg-alkenyloxy , C 2^6* 
alkenylmexcapto,, Gg-G^-alkynyloxy , ? Cg-Cg-alkynyl- 
mercapto,, amino r C^-Gg-alkylamino, di-C^Cg-alkyl- 
amino , G^-Cg-alkylC8rbonylamino , C^Cg-alkylamino— 
carbonyl, C 1 -C 6 -*elkpxycerbonyl, : hydroxyl^ benzyloxy, 

20 phenylmercapto,- phenyloxy, nitro, cyano, : halogen, 
trif luoromethyl* azido, formylamino, carboxyl or 



phenyl r or a mono—,, bi— oir tricyclic CBrbocyclic 
ring with 7 - C-8toms or a heterocyclic mono—, 
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bi— or tricyclic ring system with, in each ease-* 
5 or 6 ring ectoms and, per ring system, can contain 
I. - 4 or 1 — 5 heteroatoms,. respectively, whereby: 
the heteroatoms are nitrogen, sulphur^ or oxygen,. 

T • 

5 R signifies* a hydrogen a torn „ a straight-chained w 
branched, saturated or unsaturated aliphatic radical 
with 1- - 6 C-atoms or C^-Gg^lkoxy , C^-Gg-alkyl- 
mercapto,. C^-Cg^Ikylsulpfainyl,, Cj^-Cg-olkylsulphonyl* 
amina, -C^-CTg-alkylainino * di-C^-^-ellcylamino „ 
10 sulphbnamido> a^-Cg-alkoxycarbonyl, trif luoromethyl, 

cerboxyl, halogen* hydroxyl, nitro, cyano, ezido, ^ , 

P 1 
phenyl or benzyloxy,. R has the same meaning && R * 

whereby the radicals R*^ and R , independently of one 

an<a*her,. can be the same or different,. signifies 

15 hydrogen,. C^-Cg-elkyl* C L -G 6 -elkoxy , C^-Cg-alkyl- 

mercaptocy amino * C^-Gg-elkylamino, di-C-j-Cg-alkyl- 

amino* halogen,, cyano,, hydroxy 1, carboxyl* Cj-Cg- 

8lkoxycarbonyl, aminocarbonyl* C-j^-Cg-alkylamino- 

it 5 6 

carbonyl or di-C^-Cg-alkylaminocarbonyl* R * R^, R 
20 he^ve the same meanxng as whereby the radicals R-% 

R* r R^ and R 6 , independently of one another* can be 

the same or different, as well as their tautomera, 

diastereomers and physiologically compatible salts. 

7^ Medicaments containing at least one compound of 
25 the formula I according to claim 5 or 6, besides* 

pharmacologically compatible adjuvant and carrier 

materials* 



I 
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8. Use of compounds of the formula I according to 
claim 5 or 6 for the preparation of medicaments 
for the treatment of viral or retroviral infections 
or of diseases caused by these infections. 
* 5 9^ ProcesFS for' the production of medicaments 

containing at least one compound of the formula I. 
according to claim 5 or 6, besides pharmaceutical^ 

■ 

usual carrier and adjuvant materia Is f characterised 
in that .one mi^esr a compound .of the formula Tr with 
10' the carrier or adjuvant materials and works up to 
appropriate forms of administration. "~~".'Z 
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